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Tropical mountain regions are affected by rapid land use/-cover change, which may threaten their (eco-
)hydrological functions. Although there is a growing interest in evaluating the effect of land use/-cover 
change on mountain hydrology, quantitative assessments of the impact of land use/- cover on 
hydrological processes are hampered by the lack of field measurements characterizing runoff generation 
processes. In this paper, we present results from field experiments of rainfall runoff mechanisms in the 
southern Ecuadorian Andes. A rainfall simulator was used to quantify the hydrological response of distinct 
land use/-cover types to intense rainfall (about 40 mm/h). The rainfall runoff experiments indicate that 
degraded and abandoned land generate surface runoff within a few minutes after the start of the rainfall 
event. These lands have a very rapid and sharp hillslope hydrological response, as Hortonian overland 
flow is the dominant runoff generation mechanism. In contrast, surface runoff on arable and rangelands is 
rare, as their soils are characterized by a high infiltration capacity (i.e. N29 mm/h). Our experiments 
provide evidence that runoff generation in degraded Andean ecosystems is mainly controlled by the 
surface vegetation cover and land management. When reducing the surface vegetation cover, the soil is 
increasingly affected by rapid hillslope runoff as the presence of large amounts of smectites in the 
outcropping soft rocks makes the material very prone to sealing and crusting, thereby enhancing runoff 
generation. 
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